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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF
NEDED

Honorable Edward J. King FEb £ o L

Governor of the Commonwealth of
Massachusetts

State House

Boston, Massachusetts 02133

Dear Govermor King:

"1 am forwarding to_you a copy of the Holden Reservoir No. 2 Dam Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Won-Federal Dems. This report is presented for your use
and is based upon a visual inspection, a review of the past performance
and & brief hydrological study of the dam. A brief assessment is in-
cluded at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them- This
follow~up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-—
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been fur-
nished the owner, the City of Worcester, Department of Public Works, 20
'East Worcester Street, Worcester, Massachusetts 01604, ATTN: Mr. F.
Worth landers, Commissiener. ‘

Coples of this report will be made available to the public, upon re-
quest, by this office under the Freedom of Information Act. In the case

of this report the release date will be thirty days from the date of
this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Quality Engineering for your cooperation In carrying out
this program.

Sincerely yours,

R 0 g/‘;
> _La_.,.g&_
Incl ~ 30NN P. CHANDLER
As stated Cplonel, Corps of Engineers

vision Engineer
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NATTIONAL DAM INSPEC”ION
PROGRAM

PHASE I INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.,: MAC0619

Name of Dam: Hclden Reservelr No, 2

Town: Holden

County and State: Worcester County, Massachusetts

Stream: Tatnuck Brook - Tributary of the Blackstone
River

Date of Inspection: September 13, 1978

The dam at Holden Reservolr No. 2 is an earth-
fill dam with a rubble masonry core and a cutoff trench
in bedrock. The dam was constructed about 1900 for a
water supply reservoir by the City of Worcester. The
dam is about 530 feet long and 48 feet high above the
original streambed. The spillway is a 40-foot-long,
ungated ogee weir with a stilling basin. The spilllway,
which is located at the east abutment of the dam, has
a crest elevation (E1) of 718.0. The outlet conduit is
a 30~inch dlameter, cast-liron pipe. Dlscharge from the
outlet condult is to a stilling basin at the bottom of
the spillway channel. The controls for the outlet and
for two 30-inch intakes are located in the gate house
located upstreanm of the dam, In the reservoir. The
water from the reservolr is chlorinated at the chliorina-
tlon building and pump statlon located downstream of
the dam,

There are deficiencles which must be corrected
to assure the continued performance of thils dam. This
conclusion 1s based on the visual inspectlion at the
site, avallable engineering data, and review of operat-
ing and maintenance procedures. Generally, the dam 1s
in good eondition. According to the Corps of Engineers
guldelines for the classification of hazard potential,
the dam has been placed in the "significant" hazard

category.
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The following are visible signs of distress
which may indicate a potentlal hagzard at the silte:
cracked and nissing mortar in the walls of the spillway
channel; cracking and slumping of grouted riprap near
the gete house; settlement cracks in the vicinity of
the central pler of the splllway bridge; efflorescence
in the walls and in the stone bridge over the spillway;
deterioration of the granite ogee welr; accumulation of
soll and rock in the stilling basin; dense growth of
vegetatlion in the downstream channel; and numerous
animal burrows 1ln the downstream face of the dam.

Hydraulilc analyses indicate that the spillway
can discharge a flow of 1,830 cfs (cublc feet per
second) with the reservoir surface at El1 724, which is
the average elevation of the crest of the dam. An
outflow test flood of 4,220 c¢fs (one-half the probable
maximum flood (PMF)) at water surface E1l T724.2 will
overtop the dam. The spillway can discharge 43 percent
of the test cutflow.

It is recommended that the Owner employ the ser-
vices of a qualifled consultant to conduct a more
detalled hydrologlc and hydraullc study for this site;
evaluate the capaclty of the splllway; and design
repalrs for the spililway and training walls. In addi-
tion the Owner should accomplish the followlng: repair
the stone training wall and concrete floor of the splll-
way and channel; repalr the bridge above the splllway;
clear the accumulated soll in the stilling basin; clear
the downstream channel; and fill in the animal burrows.
The Owner should continue the program of malntenance
inspections.

Repair of the spillway and tralning walls should
be undertaken by the Owner within a year of recelpt of
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this Phase I Inspectlon Report. The remalnling work
shoculd be implemented withln two years. An alternative
to these recommendations would be to lower the water
level in the reservoir.,

Edward M, Grecc, P.E.
Project Manager
Metcalf & Eddy, Inc.

Connecticut Reglstration
No. 08365

Approved by:

t.“?. P .. .,
S b 2 by
. : A P - S sTinaT L .
Steph&n L., Bishop, P.E. FEA . VoL
Vice President L N e

Metcalf & Eddy, Inc. CONIAR I

Massachusetts Reglstration
No. 19703
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This Phase I Inspecticn Report on Holden Reser-
voilr No. 2 Dam has been reviewed by the undersigned
Review Board members. In our cpinion, the reported
findings, conclusions, and recommendations are consis-
tent with the Recommended Guidellines for Safety
Inspection of Dams, and with good englineering Jjudgment
and practice, and is hereby submitted for approval.

ﬁizisézﬁq;gzﬂé;z: \£j>CPﬁKZ/;%f;L,~'.

RICHARD F. DOBERTY, MEMBER (_/
Water Contrcl Branch
Engineering Division 3

CARNEY M. TERZIAN, MEMBER
Design Branch

i;;ineering Division .

JOSEPH A. MCELROY, CHAIRMAN .
Chief, NED Materials Testing Lab.
Foundations & Materials Branch
Engineering Division

APPROVAL RECOMMENDED:

+

’ ' . E B. FRYAR
Chief, Engineering Division




PREFACE

This. report is prepared under guldance contained
in Recommended Guldelines for Safety Inspection of
Dams, for a Phase I Investigation. Coples of these
guldelines may be obtalned from the Office of Chlef of
Engineers, Washington, D. C. 20314. The purpose of a
Phase I Investigation 1s to ldentify expeditlousiy those
dams which may pose hazards to human 1ife or property.
The assessment of the general condition of the dam is
based upon available data and visual inspections, De-
tailed investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detaill-
ed computaticonal evaluations are beyond the scope of a
Phase I Investigatlon; however, the investigation 1is
intended to identify any need for such studies. -

In reviewling this report, 1t should be realized
that the reported condition of the dam 1s based on
observations of field conditions at the time of inspec-
tion along wilth data available to the inspection team.
In cases where the reservoir was lowered or dralined
prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal
load on the structure and may obscure certain condi-
tions which might otherwise be detectable if inspected
under the normal operating environment of the struc-

ture.

It.1s important to note that the conditlion of a
dam depends on numerous and constantly changing inter-
nal and external conditions, and is evolutionary i1n
nature. It would be incorrect to assume that the pre-
sent condltion of the dam will continue to represent
the condition of the dam at some point 1n the future.
Only through continued care and Inspection can there be
any chance that unsafe conditicns be detected.

Phase I inspections are not lntended to provide
detalled hydrology and hydraulic analyses. In accor-
dance with the established Guldellnes, the Spillway
Test flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof. Because of the
magnitude and rarity of such a storm event, a finding
that a spillway wlll not pass the test flood should not
be interpreted as necessarily posing a highly inade-
quate condition. The test flood provides a measure of
relative splllway capacity and serves as an ald in
determining the need for more detailed hydroleglic and
hydraullic studies, considering the size of the dam, its
general conditlons and the downstream damage potential,
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OVERVIEW
HOLIEN RESERVOIR NO. 2
HOLDEN, MASSACHUSETTS
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VIEW OF UPSTREAM FACE OF DAM

Location and Direction of Phaotographs
Shown on Figure in Appendix B
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

HOLDEN RESERVOIR NO. 2 DAM
SECTION 1 -
PROJECT INFORMATION

1.1 General

a,

Authority. Public Law 92-367, August 8,
1972, authorized the Secretary of the Army,
through the Corps of Engineers, to initiate a
national program of dam inspectlon throughout
the Unlted States. The New England Division
of the Corps of Engineers has been assigned
the responslbility of supervising the
inspection of dams within the New England
Region. Metcalf & Eddy, Inc. has been
retalned by the New England Divisicn te
Inspect and report on selected dams in the
State of Massachusetts. Authorization and
notlce to proceed was lssued to Metcalfl &
Eddy, Inc. under a letter of July 28, 1978,
from Ralph T. Garver, Colonel, Corps of
Engineers. Contract No. DACW 33-78-C-0306
has been assigned by the Corps of Engineers
for thils work.

Purpose

(1) Perform technical inspection and evalua-

. tion of non-Federal dams to lidentify
conditions which threaten the public
safety and thus permlt correction in a
timely manner by non-Federal interests.

(2) Encourage and assist the States to 1ini-
tiate quickly effective dam safety pro-
grams for non-Federal dams.

(3) Update, verify and complete the National
Inventory of Dams.

HOLDEN RESERVOIR NO. 2- DAM
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1.2

Description of Project

al

Location. The dam at Holden Reservelr No, 2
is located on Tatnuck Brook, in the Town of
Holden, Worcester County, Massachusetts (see
Location Map).

Description of Dam and Appurtenances. Holden
Reservolr No. 2 Dam is an earthfill dam 530
feet long and 48 feet high (see Figures B-1,
B-2, and B=3). The crest of the dam is 24
feet wide and covered with grass. The eleva=-
tion of the crest variles from 722.8 on the
upstream side to 724.2 on the downstream
side. The dam ties into natural ground at
the abutments. The embankment 1ls constructed
with a rubble masonry core and puddled fill
cn either side., The core wall extends about
£ feet into bedrock for most of the dam. The
upstream and downstream sides of the embank-
ment are constructed of selected materials
with side slopes of 2:1 (horizontal to verti-
cal). The upstream face of the dam is pro-
tected with riprap. The downstream arez of
the dam face was used as a spoil bank during
dam construction. The access road to the dam
and to the east side of the reservolr 1s on
the spoil bank. The bank 1s covered with
grass, and there 1is a row of trees growing
along the south slde of the road., The toe of
the downstream slope is approximately at the
tree line.

The spllliway 1s an ogee welr located at the
left (east) abutment. Figure B-l indicates a
cutoff wall into the bedrock upstrean of the
veir. The approach to the weir is paved with
placed stone and bounded by 6~foot high
mortared stone masonry tralnlng walls capped
with granite slabs. The cgee sectlon of the
spillway is made of filve granite blocks. Up~-
stream and downstrean of the welr, the floor
of the spilliway 1s paved with concrete. The
crest of the granite welr, which 1s at El
718.0, 1s less than 1 foot above the concrete
floor. The welr i1s 40 feet long. Flash-
boards can be added to the weir, as evidenced
by the 10 holes drilled into the granite for
plns. When not in use, the flashboards are
stored in the gate house at the dam,

HOLDEN RESERVOIR NO. 2 DAM



The channel downstream of the ogee welr 1is
also paved with concrete and bounded by
mortared masonry side walls. At approxi-
mately 35 feet below the weir, a mortared
stone masonry bridge spans the channel in two
archways separated by a central pler. Each
archway 1s 18 feet long and the bridge 1s 15
feet wide, upstream to downstream side. The
channel slopes down as 1t passes underneath
the bridge. At the upstream side, the maxi-
mum helight from the floor of the channel to
the erown of each arch 1s 4.3 feet. At the
downstream side, this height increases to 7.4
feet.

About 80 feet below the weir, the side walls
curve inward, reducing the width of the
channel to 13.3 feet. The concrete channel
slopes at about 6 percent and ends 180 feet
below thils pcint 1n a flat-=-bottomed stllling
basin 24 feet Jong. The upstream end of the
basin 1s 26 feet wide and, according to
Figure B-1, there 1s a second cutoff wall
there. The basin drops vertically abocut 2.5
feet below the floor cf the channel. The
downstrean end 1s a curved mortared masonry
wall., Water overflowing the basln flows down
a stepped stone cascade weir on the down-
strean side of the wall and into a second con-
¢rete paved channel. This channel 1s bounded
by a high mortared stone masonry retaining
wall on the right and by the natural slope on
the left side, The concrete pavement ends at
about 70 feet from the cascade and the stream
channel contlnues downstream bounded by a dry
stone masonry retalning wall on the right.

The outlet works at Holden Reservolr No. 2
include twc 30-inch diameter water supply
intakes and a 30-inch dlameter low-level
cutlet for draining the reservoir. Flow
through each condult is controlled by hand-
operated slulce gates located 1nside a gate
house. The gate house has a brick super-
structure on a granite block foundation and
1s located in the reservoir. Access to the
gate house from the dam is by a single span
steel service bridge with a deck of wood
planks. The bridge is secured into the
granite abutments with anchor bolts.

HOLDEN RESERVOIR NO. 2 DAM



The 1lnlet to the low-level outlet 1s sub-
merged ln the reservoir. The pipe 1s a total
of 617 feet long, and according to the
drawing (Filgure B-l), the intake extends 100
feet into the reservolr and the outlet dis-
charges into the stilling basin at E1 670.2.
The two water supply conduits originate in a
screened intake well beneath the gate house.
The pipes are In the same rubble bedding in
the bedrock as the outlet pipe, at El 680.0
(see Figure B=3)., Seepage collars extend
from the bedding up into the embankment fill,

The 30-inch supply pipes change to 40=inch
pipes beneath the access rcad. There 1s a
lower brick gate house at the toe of the dam,
adjacent to the stilling basin, Thls houses
the valve which contrels flow from the
4o=-inch lines to the chlorination bullding
downstrean.

A fourth 30-inch plpe serves as a dlrect con-
nection from Holden Reservoir No. 1 (upstream
of Holden Reservolr No. 2) to the chlorin-
ators and pumping stations downstream. This
plpe passes beneath the dam on the right side
of the gate house.

Size Classification. The dam at Holden Reser-
voir No. 2 is classified in the "interme-
diate" category since it 1is 48 feet high,

with a maximum storage capacity of 1,091
acre~feet.

Hazard Classification. Holden Reservoir No.
2 1s situated in & sparsely developed rural
area northwest of the City of Worcester.
Fallure of the dam would result in flooding
in the Tatnuck Brook valley, which 1s mostly
woodland, and possible damage to the
Worcester pumping and chlorination stations
located downstream. The residences closest
to Tatnuck Brook on Olean Street are at least
2,600 feet downstream of the dam, and are
about 5 feet above the present stream bed.
The damaging effect of a flood wave could
effect no more than two residences 1n thils
area, For thils reason, the dam has been
placed in the "significant" hazard category.

HOLDEN RESERVOIR NO., 2 DAM



Ownershilp. The reservolr and dam are owned
by the Department of Public Works Operations-
Water, City of Worcester, 20 East Worcester
Street, Worcester, Massachusetts. Mr.
Kenneth Starbard, Supervisor of Water Supply
(telephone: 617-829-4811) granted permission
to enter the property and inspect the dam,

Operator. The Supervisor of Water Supply and
his staff cperate the outlets at the dam, as
well as the pumpling station appurtenant to
the water supply systemn.

Purpose of Dam, The purpose of the dam is to
provide storage for the Clty of Worcester-
water supply. Holden Reservoir Ne. 2 1s the
distributing reservoir in the low serwvice
supply system. The four cther reservoirs in
the system are Quinapoxet, Pine Hill, Kendall
and Holden Reservoir No. 1, all located in
the Town of Holden.

Deslgn and Construction Hlstory. The only
plans avallable for thls dam are dated May 8,
1900. The dam, which was presumably bullt
soon after that, 1s the oldest dam in the low
service system. QGenerally the dam has
remained in good condition since 1its econstruc-
tion. An inspection report prepared in 1942
by Worcester County refers to "slight seepage
at the foot of the structure" with no further
explanation, There 18 no mention of seepage
or leaking in subsequent reports. A 1960
report stated that the splllway was in good
condltlon and a minor crack in the "south"
wall was not a dangerous siltuaticon. However,
the Inspector did recommend that the masonry
walls be repointed. It was also recommended
that all the mortar be removed from the rlp-
rap and replaced by rich concrete grout.

Normal Operational Procedures. Water fronm
Holden Reservoir No. 2 enters the chlorina-
tlon station downstream of the dam, on Clean
Street, and then the distribution system )
serving the City of Worcester. The operating
procedure at this slte is to retain the maxi-
mum possible storage in Holden Reservolr Ko. 2
in order to maintain the maximum pressure
possible in the City system.

HOLDEN RESERVOIR NO, 2 DAM
5



Twenty-inch high flashboards are usually
added to the welr 1n the springtime, after
the ice melts. These are removed once the
water level 1s below the crest,

1.3 Bg?tinent Data

a.

Drainage Area. The dralnage area contribut-
ing directly to Holden Reservoir 1s approxi-
mately 3,258 acres (5.09 square miles)., It
includes sparsely developed, hilly woodlands
wlth average slopes estlmated at 6 percent.
Residential development is limited to the
vicinity of South Rcad at the north end of
the basin. The entire watershed area 1s
controlled by the Worcester Department of
Public Works. Silver Spring Brook, Scott
Brook, Wadsworth Brook and Tatnuck Brook all
discharge directly intoc Holden Reservoir No.
1, which drains by open channel and by
pipeline into Holden Reservoir No. 2. Water
from Qulnapoxet, Pine Hill, and Kendall Reser-
voirs, which are in a different watershed, is
diverted to Holden No. 1 and No. 2 reser-
voirs.

Dilscharge at the Dam Site. Normal discharge
1s over the ungated splllway. The splllway
1s 4C feet long, with the crest at E1 718.0.
Water flows down the 250-foot long concrete
and mortared masonry channel intc a flat-
bottom stillling pool. The pool extends about
24 feet. At the downstream end, water flows
over the curved stone masonry wall and down a
stepped stone cascade Intoc a second concrete
channel, Thls channel, whilch 1s bounded on
the west (right) by a high masonry retalning
wall, ends about 70 feet below the stilling
basin. The natural stream channel then
passes through an area with trees and brush
to a small pool and ccntrol dam. The strean
Joins Tatnuck Brook about 600 feet below this
pool.

The spillway cen discharge an estimated 1,830
efs wlith the water surface at E1 724.0, which
is the average elevation of the crest of the
dam. An outflow test flocod of 4,220 efs
would overtop the dam by about 1.2 feet.

HOLDEN RESERVOIR NO., 2 DAM
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d..

e.

With the reservoir at the same elevation as
the crest of the dam, the spillway willl dis-
charge 43 percent of the test outflow.

Daily weir readings for Holden Reservoilr No.
2 are avallable at the Worcester DPW offilces,
Those records indicate that the dam was noct
overtopped during the 1938 or 1955 floods.

Elevation (feet above Mean Sea Level (MSL)).
The elevation of the crest of the spillway
was established as a benchmark at El., 718.0,
This elevation was estimated from a U, S.
Geological Survey topographic map.

(1) Top dam: 722.8 on upstream side,
724.2 on downstream side

(2) Test flood pool: 725.,2

(3) Design surcharge (original design):
Unknown

(L) Full flood control pocl: MNot applicable
(N/&)

(5, Recreation pool: N/A
(6) Spillway crest: 718.0

(7) Upstrean portal invert diversion tunnel:
N/A -

(8) gtregm bed at dam (original stream bed):
5.

(9) Maximur: tailwater: None

Reservoir

(1) Length of maximum pool: 2,500 feet
(2) Length of recreation pool: N/A
(3) Length of flcod control pool: N/A

Storage (acre-feet)

(1) Test flood surcharge (Net): 350 at El
725.2

HOLDEN RESERVCIR NC. 2 DAM
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(2) Top of dam: 1,091
(3) Flood control pool: N/A
(4) Recreation pool: N/A

(5} Spilllway crest: 797 (withcout
flashboards)

f. Reservoir Surface (acres)

¥(1) Top dam: 49

#(2) Maximum pool: 49
(3) Floodwcontrol pool: N/A
(4) Recreation pool: N/4&
(5) Spillway crest: 49

g. Dan .

(1) Type: earthfill
(2) Length: 530 feet
(3) Height: U8 feet
(L) Top width: 24 feet

(5) Side slopes: Upstream: 2:1
Downstream: 2:1

(6) Zoning: Rubble core, puddled fill, and
selected fill

(7) Impervious core: Rubble core

(8) Cutoff: Rubble core keyed into bedrock

(9) Grout curtain: Unknown

*Based on the assumption that the surface area will
not significantly increase with changes in reservolr
eleva-tion from 718.0 to 724.0.

HOLDEN RESERVCIR NO. 2 DAM
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Spillway

(1)

(2)
(3)
(4}
(5)

(6)

Type: Ogee welr - provisions for
20=inch high flashboards

Length of weir: 40 feet
Crest elevation: 718
Gates: None

Upstream channel: Mortared stone pave-
ment, then concrete slab. Mortared
stone masonry training walls, capped
with granite

Downstream channel: Concrete channel
with vertical mortared stone masonry
walls; maximum 40 feet wide, 3 feet
deep., Channel is 250 feet long, ends in
concrete stilling basin. Beyond basin,
concrete paved channel changes to
natural stream channel bounded on the
right by a dry stone masonry retaining
wall. :

Regulating Outiets. The regulating outlet at

the dam is a 30-inch diameter cast-iron pipe.
The pipe is shown on the drawing (Figure B-1)
to be 617 feet long, with the invert at El
€80.0. The inlet to the conduit 1s located
or: the bottom of the reservolr. The outlet
1s shown at the right sidewall of the still-
ing basin. Flow is conftrolled by a slulce
gate in the gate house, upstream of the dam.
The gate is operated by a handwheel inside
the gate house. Hydraulic calculaticons
indicate that the outlet has the capacity to
discharge 100.4 c¢fs.

HOLDEN RESERVOIR NGC. 2 DAM



2.2

2.3

2.4

SECTION 2

ENGINEERING DATA

General, Three plans are avallable of the dam at
Holden Reservoir No. 2. These plans are dated
May 8, 1900 and show the embankment, spillway and
outlet conduits. There are no gpecilfications or
computations available from the Owner, State, or
County offilces relative tc the deslign and con-
struction of the dam. The remaining data avail-
able for this evaluation were visual observations
made during the l1lnspection, review of previous
inspection reports, and conversations with City,
State, and County personnel,

We acknowledge the assistance and cooperation of
personnel of the Massachusetts Department of
Public Works: Messrs. Willis Regan and Raynond
Rochford, and of the Massachusetts Department of
Environmental Quailty Engineering, Division of
Waterways: Messrs. John J. Hannon and Joseph
Tagallo.

Aiso, we acknowledge the cooperatlon and assis-
tance of personnel from the Worcester County
Engineer's 0ffice: Messrs. John O'Toole, Joseph
Brazsuskas, and Mr. Wallace Lindguist -~ recently
retired from county service.

Mr. Xenneth Starbard, and personnel from the
Worcester Department of Publle Works Operaticns-
Water, provided Information on the construction,
history, and operation of the dam,

Construction Records. There are no construction
records avallable.

Cperating Records. Operating records for the
entire water supply system are kept at the Depart-
nent of Public Works office in Worcester. These
are dally reports of ralnfall, water level,
storage volume, and depth of flow over weir,

Evaluation

a. Avallabili¢y. Other than hydrologic and
hydraulic data referred to in Section 2.3,

HOLDEN RESERVCIR NO. 2 DAM
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there is very llttle englneering data
avallable for thls dam. The Department of
Public Works file 1s incomplete.

Adequacy. The lack of in-depth engineering
data dld not allow for a deflinitlve revilew.
Therefore the adequacy of this dam could not
be assessed from the standpoint of reviewing
design and construction data, but 1is based
primarily on visual inspectlion, past perfor-
mance history and engineering Jjudgment.

Validity. The available information is con-
sidered valid,

HOLDEN RESERVOIR NO. 2 DAM
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SECTION 3
VISUAL INSPECTION

3.1 Findings

3.

General. The Phase I Inspection of the dam

at Holden Reservolr No. 2 was performed on

September 13, 1978. A copy of the inspec~-
tlon checklist is in Appendix A, Previous
inspectiocns of thilis dam have been made by
others since 1924, A partial listing of
these inspections is 1n Appendix B. A copy
of the 1973 inspection report by the Massa-
chusetts Department of Public Works is also
included in Appendix B.

Dam. The earth embankment of the dam 1s in
generally good condition. The crest and down-
stream slope are clear of brush and trees.
Numerous animal burrows were ocbserved at the
downstreamn toe of the dam, iIn the spoil bank
area, The grouted riprap on the upstrean
slope is in failr condition. Some of the
riprap 1is missing and there are weeds growing
through cracks in the grout. The condition
of the riprap is poorest in the vicinity on
the servlice brldge to the gate house., Here,
settlement and slumping of the slope 1s
evident by the large c¢racks in the grout,
parallel to the axls of the dam,

Appurtenant Structures. The spiliway is in
good to fair condition. Stone walls in the
approach and downstream channel show a signi-
ficant anount of efflorescence. Some mortar
1s missing between the stones. The floor of
the appreoach channel has sonme weeds growing
up through c¢racks in the mortar. The con-
crete slabs on the floor of the channel are
in fair condition. Some of the slabs are
cracked, Weeds are generally growing In the
construction Joints and at the base of the
sidewalls.

The granite ogee welr is showing signs of
deterioration, One secton of the welr has
been patched with mortar that 1s beginning

HOLDEN RESERVOIR NO. 2 DAM
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to spall. Elsewhere the granite has been
chipped at the crest. The welr is stained
with rust from the flashboard pins.

The bridge over the spillway shows heavy
efflorescence, particularly under the arch-
ways. The mortar is crumbling between the
stones and often missing ailtogether in some
placed, Settlement of the central piler is
evident by the diagcohal cracks appearing on
the upstream face of the bridge and by other
¢cracks in the concrete flecor around the pler,
There is another large crack in the mortar on
the downstream face of the bridge, at the
right spiliway wall. The decorative capwall
on the bridge has been displaced on the up-
stream side, An entire sectlicon of this wall
was knocked off the downstream side by &
vehicle. Pleces of the wall are still lying
on the floor of the downstream channel.

There are areas of erosion on the earth
slopes at the bridge abutments.

The basin at the toe of the splllway channel
shows a&n accunulation of so0il and rocks, par-
ticularly at the upstrean end. There is &
6-inch diameter cast~iron pipe extending
through the cascade welr from the basin.
There was no flow in this pipe, and its func-
tion is unknown. There 1s a 30-inch dilameter
opening in the right side wall, belcocw the cas-
cade. This would appear to be the cutlet for
the low-level conduit, but the pipe is
blocked off about 5 feet back into the wall.

Trees overhang the natural stream channel,
and weeds are growing on the floor below the
basin and lower concrete channel.

The gate house in the reservoir is in good

conditlon, with only minor cracking in the

brick work. The three hand-coperated slulce
gates are reportedly in good operating con-
dition. The screened intake 1s kept clear

at all times.

The service bridge to the gate house is in
fair condition. The granite abutments and
steel girders are in good condition, but the

HOLDEN RESERVCIR NO. 2 DAM
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bearings are badly rusted on the bridge, and
the expansion Jeoints at the dam side of the
bridge are mlissing. The concrete slab at the
apprcach to the bridge shows minor cracks,

The exterior of the lower gate house 1s
fairly well maintalned, although the s.eps at
the entrance are generally overgrown with
weeds. The intericr was not inspected.

d. Reservoilr Area. Since Holden Reservoilr No. 2
1s used for a public drinking water supply,
development near the reservoir is prohibited
by the City of Worcester. A private camp 1s
located on the far side of the hill Just east
of the reserveilr, but outslde the drainage
area. There are no residences on Reservoir
Road, which is the only other road near
Heliden Reservoir No. 2.

e. Downstream Channel. The channel passes
through an overgrown, wooded aresa until it
reaches a clearing and diverslon pond. This
i1s in the area of the chlorinators and pump-
ing station operated by the City of
Worcester. After that, the strean jolns
Tatnuck Brook, about 1,700 feet below the
dan, and it continues through sparsely devel-
oped woodland to Cook Pond, in Worcester.

Evaluation. The dam at Holden Reservoir No. 2
appears to be in good condition. The slightly
deteriorating state of the gplllway channel and
slde walls indicates that this area requires more
adequate maintalnance, Recommended measures to
improve these conditions are stated in Section
7.3.

HOLDEN RESERVCIR NO., 2 DAM
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h.3

4.4

b.5

SECTION 4
OPERATING PROCEDURES

Procedures. The storage in Holden Reservoilr No.
2 1s carefully ccontrollied by the Department of
Publilc Works as 1t 1s a significant element in
the public water supply system for the Cilty of
Worcester., Water leaving this reservoir, eilther
by gravity or pumplng, passes through the chlor-
ination bullding before entering the Clty distri-
bution system.

Daily records of operating procedures are main-
tained by the Worcester Department of FPublic
Works.

Maintenance of Dam, The Supervisor of Water
Supply for the Worcester Department of Publilc
Works retalns a permanent staflf for routine mailn-
tenance of the dam and related facllities. The
work generally consists of mowlng the grass on
the dam, removing brush and debris from fire-
lanes, brooks, and the spillway channel, and
clearing dead wood from the watershed area.

Maintenance of Operating Facllities. The screens
at the gate house are checked daily and cleaned
as necessary.

Descripticn of Any Warning System in Effect.
There are no warnlng systems 1in effect at thils
dam. The Supervisor does not recall any occasion
when the low-level outlet at the dam was opened
in advance of a storm warning. The water level
in the reservolr is carefully regulated dailly.

Evaluatlon. An effective operating program has
been developed to ensure a constant supply of
water to the City of Worcester. Maintenance of
the dam and watershed is regularly scheduled, how-
ever, rnore attention should be paid to the main-
tenance of appurtenances - partlcularly the
spillway. In addition, the need for an emergency
warning procedure ls evident, considering that
the dam 1s in the "significant" hazard category.
Recommendations for a more thorough maintenance
program and a warning system are included in
Sectlon 7.3.

HOLDEN RESERVCIR HO. 2 DAM
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5.1

SECTION 5
HYDRAULIC/HYDROLOGIC

Evaluation of PFeatures

8.

Design Data. The probable maximum flood
(PMF) rate was deternmined to be 1,900 ¢fs per
square mile., This calculatiocn is based on an
average dralnage area slope of 6.0 percent,
the pond-plus-swamp area to dralnage ares
ratio of 6.6 percent (reflecting Holden
Reservoir No. 1), and the U.3. Army Corps of
Engineers'! Flow Rates (dated December 1G77).
Applying one-half the PMF rate to the 5.09
sguare miles of drainage area results in a
calculated peak flood flow of 1,900 cfs as
the inficw test flood. By adjusting the
inflow test flood for surcharge st.rage, the
maximum discharge rate was established as
4,220 cfs (829 cfs per square nile) wlth the
water surface at El1 725.2.

During peak outflow, approximately 1,800 cfs
would pass over the crest of the dam, with a
maximum veloclty of about 5 feet per second
and a depth of 0.8 feet under critical flow
conditions. The splllway has the capaclty to
discharge 1,830 ¢fs with the reservoir

surface at E1 724, which 1s the elevation of
the crest of the dam. Thls discharge rate is
equivalent to 43 percent of the test outflow.

Experlence Data. The dally operating records
for the 193¢ and 1955 floods were reviewed at
the Department of Public Works office. These
indicated that the dam was not overtcopped in
elther storm.

Visual Observations. At the time of the 1n-
spection the water level was 1.3 feet below
the crest of the spillway, and there were no
filashboards in place. The minor amounts of
debris in the splllway channel should be
remnoved. The concrete slabs linlng the floor
of the channel are slightly dislccated and
appear to be undermined in areas.

HOLDEN RESERVOIR NO. 2 DAM
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Qvertoppling Potentlal. The hydrauliec compu-
tations indlcate that the dam would be over-
topped during the peak test flood. The depth
above the minimum crest elevation would be
1.4 feet, with a unit flow of 4.2 ¢fs per
foot.

If the dam falled, the initial outflow would
be up to 20,000 cfs, producing an initilal

wave helght of 8.5 feet at a veloclty of 9
feet per second at a location 2,000 feet down-
stream from the dam. In the event of

complete failure, the reservoir could drain

in 1.3 hours.

Failure of the dam would result in flooding
in the Tatnuck Broolk valley, whlch is mostly
woodland. There are two nearby residences on
Olean Street located agjacent to Tatnuck
Brook about 2,600 feet downstream from the
dam. The damage by a flcod wave would affect
no more than these two resldences,

HOLDEN RESERVOIR NO. 2 DAN
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SECTION 6

STRUCTURAL STABILITY

6.1 - Evaluation of Structural Stability

a.

Visual Observations. The evaluation of the
stability of Holden Reservoir No. 2 1s based
cn the visual inspection conducted on
September 13, 1978, and on a review of the
available drawings and operating records. As
discussed in Section 3, Visual Inspection,
the embankment appears tc be in good condi-
tion. However, the signifilcant number of
animal burrows on the downstream slope
require attention.

Design and Constructlon Data, The available
drawings, included in Appendix B, indicate a
core wall extending the length of the dam.
The core wall extends at least 5 feet into
ledge, and up to 16 feet in the vicinity of
the cutlet conduilts. The cross—~hatched
pattern on the plans suggests a rubble
masonry core, presumably grouted., The core
was backfllled on elther side wlth puddied
material and then covered with some other
unidentified "selected" material on the
upstream and downstrean slopes. There is no
other infermation available on the type,
shear strength, and permeabllity cof the soil
and/or rock materials of the embankment.

Operating Records. There is no evidence that
instrumentation+of any type was ever
installed in Holden Reserveilr No. 2 Dam. The
performance of this dam under priocr loading
can only be inferred by physical evidence at
the site.

Post-Construction Changes. There are no as-
bullt drawlngs avallable for Holden Reservoir
No. 2 Dam,

Seismlc Stability. The dam is located in
Seismic Zone No. 2 and in accordance with
Phase I "Recommended Guildelines" does not
warrant selsmic analyses.

HOLDEN RESERVOIR NC. 2 DAM
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SECTION 7

ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

7.1 Dam Assessment

a.

Condition. Based upon a review of available
drawings, the wvisual inspection at the site,
and a review of the maintenance and operating
procedures, minor deficiencies in the dam
should be corrected to assure the continued
performance of the dam at Holden Reservoir
Ne. 2. Generally, the dam 1ls consldered te
be in good conditlion. Eowever, several signs
of distress were noted at the site: cracked
and missing mortar In the walls of the gplll-
way channel; settlement cracks and slumping
in the grouted riprap in the area of the gate
house; the significant arount of efflores-
cence in the walls and in the stone bridge
over the splllway; deterlorating granlte and
concrete patchwork on the ogee welr; slight
erosion of the earth slopes at the brildge
abutments; dense vegetation in the downstream
channel; and Iinnumerable animal burrows in
the downstream slope of the dam,

Hydraulic analyses 1lndicate that the spillway
can discharge a flow of 1,830 cfs when the
reservoir 1s at El 724.0, which is the
average elevation of the crest of the dam.
This flow rate 1s only 43 percent of the test
outflow. An outflow test flood of 4,220 cfs
(one-half the probable maximum flood) will
overtop the lowest point on the dam crest by
1.4 feet.

Adeguacy. The lack of in-depth englneering
data did not allow for a definltive review.
Therefore the adeguacy of this dam could not
be assessed from the standpoint of reviewing
design and construction data, but 1s based
primarily on visual inspection, past perfor-
mance history and engineering Judgment.

Urgency. The recommendations and remedial
measures outllned below should be implemented
by the Owner within two yvears after recelpt

HOLDEN RESERVCIR NO. 2 DAM
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e ——

7.2

7.3

of this Phase I Inspectlon Report. However,
repalr of the tralning walls and floor of the
spillway should be undertaken within one
year.,

d. Need for Additicnal Investligations. Addi-
tional investigatlions to further assess the
adequacy of the dam are outlined below in
Section 7.2, Recommendatlons.

Recommendations. In view of the concerns over

the continued performance of the dam 1t 1s recom~

mended that the Owner employ a gqualified consul-

tant:

a. to conduct a rnore detailed hydroleoglce and
hydraulic Investigation at the site;

b to design repalrs for the splllway and
tralning walls. .

The recommendations on repalrs and maintenance
procedures are outlined below under Section 7.3,
Remedial Measures.

REemedial Measures

a. Operating and Maintenance Procedures. The
grounds and embankment of the dam are well
malntained. However, 1t 1s recommended that
the Owner add the following items to the
malntenance program:

(1) repailr the stone masonry side walls to
the spllliway, and resurface the floor of
the channel

(2) repailr the stone work on the bridge
spanning the spillway

(3) repair or replace the granite weir on
the splllway

(4) clear the accumulated soil and rock fron
the stllling basin

(5) f£111 in the animal burrows on the down-
stream face of the dam

(6) clear the bushes and weeds fror the down-
streamn channel

HOLDEN RESERVCIR liO. 2 DAM
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.

(7) all repairs and maintenance should bte
undertaken in accordance with all applic-
able State regulations,

(8) institute a definlite plan for survell-
lance and a warning system during
periods of unusually heavy rains and/or
runoff,

(9) technical inspections of this dam should
be conducted on an bi-annual basis.

7.4 Alternatives. An alternatlve to implementing the
recommendations and the maintenance procedures
itemized atove would be to lower the reservoir.

HOLDEHN RESERVCIR HO. 2 DAHM
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PERIODIC INSPECTION

PARTY ORGANIZATION

PROJECT Holdern Rescrvor No 2 DATE Qliz]7s

™y

N

T

X7

TIME § 00 a.m.

WEATHER_ Sunny GG F

W.3. ELEV. Tt0.] ©.°5. —

6€+’)(?hmar_k_ elcochen THE.C
established at :>,.J;)Lu¢aj Creat

Ed Crecp 6.
Suc Pieroe 7.
Lyle Brunagan 8. -
Dan  Bornsten g,
10.
PROJECT FEATURE INSPECTED EY REARYD
D | £. C-:moa/S Feree,
Splweay L 6ranaqan/b bernsreir




PERIODIC INSPECTION CHECK LIST

PROJECT  Holden No. 2 DATE 913728
PRCJECT FEATURE Dam NAME E. Ereco
DISCIPLINE (zeotechnical NAME S. Pierce

Note . dfs = dounsrrearm - uls = upshream
AREA EVALUATED " CONDITIONS

DAM EMBANKMENT

varies 1228 on upsheam scde_ 1o

rest Elevation , TI4. 2 on downstréam side
Current Pool Elevation el

Maximum Impoundment to Date unt Novwn

Surface Cracks novie. visible

Pavement Condition grass on crest

Movement or Settlement of Crest rellafnfcy flat

Lateral Movement no appa rent moverment
Vertical Alignment relahué(y flat
Horizontal Alignment r’elahv’etj Sh'arghf'

Condition at Abutment and at rock at right aburment ot
Concrete Structures bridge and spliway at leff abufmen

- { -f
Indications of Movement of none steps  leadiiny m.m_}f
Structural Items on Slopes struature  1n Good conct Fign

series of chipmunk bholes at dis
tpe  center o f dam
Sloughling or Erosion of Slopes mowe Grass en clls Sleoge s
or Abutments

Trespassing on Slopes

grouted riprap on uls '(006.‘ somes riprap
miSSing; weéeds, Slblmpmj Cracking | sctlemert
of griut at briclge abufment

Rock Slope Protection - Riprap
Failures

Unusual Movement or Cracking at | pope visible
or near Toes

‘Unusual Embankment or Downstream| ,, seepage Visible

Seepage

Piping or Boills . none visible
Foundatlion Drainage Features none

Toe Dralns noné
Instrumentation System renée

rage A-Lcr ¥



PERIODIC INSPECTION CHEHECK LIST

iJ
’ 1

FPROJECT  Holden #*2 DATE T3] 78
PROJECT FEATURE Intalke Spucture NAME D. Bornsten
DISCIPLINE__ Stucturn! [Hydraulie NAME L. Branagan
AREA EVALUATED CONDITION
CUTLET WORKS ~ INTAKE CHANNEL AND
TAKE STRUCTURE
nd’ visible

&. Approach Channel

(s¢ce drawings ?rppendw, A

Slope Conditions

Uunkiaon

Bottom Conditions unknown
Rock Slides or Falls n|a
i Log Boom nla
Debris nknaw
Cendition of Concrete Lining nia
nla

Drains or Weep Holes

b. Intake Structure

Condition of Concrete

i
( Stop Logs and 3Slots
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PERIODIC INSPECTICN CHECK LIST

PROJECT Holden #2

PR JECT FEATURE Outet wWorks - gale house NAME
g

DISCIPLINE ShmuﬂNGRIqudrauhh

DATE al 3|78

D, Bornstein

NAME L. branagan

AREA EVALUATED

.CONDITION

CUTLET WORKS - CONTROL TOWER

a. Concrete and Structural

Brick S(AP&’,S‘huC'fur‘e - 3r21ﬂa-}§i
foundatim  walls

General Condition

good

Condition of Joints

Spalling

Visible Reinforcing

Rusting or Staining of
Conecrete

no cenerete

Any Seepage or Efflorescence

rene

Joint Alignment

—

Unusual Seepage or Leazks in
Gate

nere. Visible

Cracks

rmnw—met@gwﬁDmetinavhm'emom
W base of bricks

Rusting or Corrcsicn of Steel

L. Mechanical and Electrical 3 hand-opozdfd sluwice gotes )
Alr Vents NONe.
Float Wells 0|
Crane Hoist nla
Elevator nla
Hydraulic System nla

Service Gates

2 - 3ot ke

screened intole - 2" mud p e

Emergency Gates NonNe

Lightning Protection System noene. o B L
pmergency Power System nené L
Wiring and Lighting System none

_in {tate Chamber




PERIODIC INSPECTION CHECK LIST

- PROJECT__Holden #2 DATE _ 9-13-7§
PROJECT FEATURE bridge fp Coie tuse NAME D. Pornstein
DISCIPLINE Stuetunl NAME
_ AREA EVALUATED CONDITICN
- OUTLET WORKS - SERVICE BRIDGE Single. spar, woed plank deex
built wp o0 riveted sreel Ciron ’.’)
a. Super Structure gircders
Bearings badly rusted
' t1es 1nto granite block at ntake
- Anchor Bolts sTYuam-’tg
Bridge Seat M5 S (Ioass;btj Sheet !cad)
— Longitudinal Members steel girders
: ] Under Slde of Deck wooa dee ¥ - _good corc hon
Secondary Bracing angle .
- Deck wood  Plants - good candlihon
Drainage System none
- Railings . 1§~ inch-high ppe mihngs
Expansion Jolnts Missing ard rusfed ouf |, dam s.de
- Paint good con i hen
b. Abutment and Plers Grande  abutfments
General Condition of Concrete | no tonwrete - gramtc w»» gocd CGmdiben
— Alignment of Abutment Slight misalignment i» brict
l’ Approach to Brildge Cenerete slab | minor Crte ke
= Condition of Seat and e wall d cond, b
1 Backwall gran . 99° diper

- page A-Sor8



PERIODIC INSPECTION CHECK LIST

PROJECT Holden #H 2

PROJECT FEATURE lowgr Caic House

DISCIPLINE shuchuzd jhgdrauhé

pate  ali3] 73

NAME D. Bernsicin

NAME L. &anagan

- AREA EVALUATED

CONDITIOHN

OUTLET WORKS - OUTLET STRUCTURE
AnND OUTLET CHANNEL

GJeneral Conditicon of Concrete

Briok bulding houses  valves for
A - 4ok ouHet o pes

Rust or Staining nene
Spalling neng
Erosion or Cavitation Nene
Visible Reinforecing Nene
Any Seepage or Efflorescence Vicne
Condition at Joints gead fo fur
Drain Hbles nene

4c -inch pges discharge ' 0hlpnna o

Channel 30-weh pipe dignarges fo spillway
channe (. ‘
Lococse Rock or Trees Over-
hanging Channel nla
Condition of Discharge
Nla

Channel

par= A4or 8



PERIODIC INSPECTION CHECK LIST

PROJECT Holclen # 2

PROJECT FEATURE ~§?Uhﬁaﬂ

DISCIPLINE__Hydrauly | Strustural

DATE alizfarg
NAME L. Branagan
NAME D. Bornsréin

AREA EVALUATED

CONDITION

QUTLET WORKS -~ SPILLWAY WEIR,
APPRCACHE AND DISCHARGE CHANNELS

a. Apprcach Channel

Stone masanry ‘f‘tal}?fng walls
Stone - paved” Channel ( shales
set perpenditiiqr 10 beddding  then
3"0“"*&{) Oongrete slab O G PPTALN

General Condition

oot to 4G, some weecls lecse
martur ©  patch -

Loose Rock Overhanging
Channel

none

Trees Overhanging Channel

Nnone

Floor of Approach Channel

stone and Cencorete

b. Welr and Training Walls

etHorescencC T00SC STovid ard ryge1dr o (el
3ram+( 04ce Wi w .t Cencrete fateh

General Condition of
Concrete

Conerede @MICh on wer s loase

Rust or Staining

rus -me —Hash bOthCl p.()s

Spalling

pa‘l'ch A WECir iS spalk’d

Any Visible Reinforcing

None

Any Seepage or Efflorescence

signi feoant efdlo rescence

Drain Holes

none.

¢. Discharge Channel

Conerete sSlabs

General Condition

Loose Rock Overhanging
Channel

good 1o poor - some Croeking , weads
erosion Frpm roadway ot dls letf qabut

Nnone

Trees Overhanging Channel

none

Floor of Channel

Cracks, tew pieces ¢F slab nissing

Other Obstructions

Nnone
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Outlet Werks (con tiued )

d. bridge over disgharge Channel - doubk arch masmry bricdge
diag(ma! shear crmeks at abutment
sefflement at (enter prcr
hf‘“’g ettor escence under bric\ge , moctac mussiog
Capwail.  uls - displaced
dls - pactially  missing
€. f:?)llu)a.j channel - descends 1o sﬁllmﬁ pool
actumulahon of dirt and stme n pool
cascacle step weir Hom srfllmj pool
* 30-1ncn ppe dls of cascaole stiling pool | rignt side
locse  stenes 1, lower chancel
3m+ed Store,. ool for 0 Feet
Changes  fo ratuml  channel except en Cight
side whieh s stone masonvy  uall

Trees Otc.-hcmg;hg lower chanrel.

¥ Loaneh Cast-wm e 0 sT{Hmj Pool cascade fuce,

A-8 of 6



APPENDIX B

PLAN OF DAM AND PREVIOUS
INSPECTION REPORTS

Page
Figures B-l, B-2, and B=3,

Plans of Dam, dated May 8, 1900 B-1
Previous Inspections (Partial Listing) B4
Inspection Reports by Massachusetts Department

of Public Works, May 21, 1973 B-6

HOLDEN RESERVCIR NC, 2 DAM
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NOTES:

*PDETAILS AND ELEVATIONS ADDED BY M & E,
FIELD SURVEY, SEPTEMBER 11, 1978.

2. BENGCHMARK ESTABLISHED AT EL. 718.0 AT
THE CREST OF THE SPILLWAY. ELEVATION
WAS ESTIMATED FROM A U.5.6.S. '

TOPOGRAPHIC MAP.

3. APPROXIMATE SCALE AFTER REDUCTION OF
DRAWING:

1 'y x
i)

20 40
SCALE IN FEET

0‘1—1 i

4. .~ #1 DENOTES NUMBER AND ORIENTATION OF

PHOTOGRAPHS .

WORCESTER COUNTY COMMISSIONERS
WORCESTER COUNTY ENGINEERING DEPARTMENT
PLAN OF
DAM
ACROSS TATNUCK BROCK
HOLDEN, MASS.
FOR THE CITY OF WORCESTER

AS FILED AND APPROVED BY THE
COUNTY COMMISSIONERS
) MAY 88,1900

MARCH MEETING DOCKET 311
SCALES A3 NOTED

TRACED BY: “f- 263 ’
TRACING CHECKED BY:fox 7.2- 37 DAM NO. 21-¢

——LM__-' [ : COUNTY ENGINEER

FIGURE  ®-I



NOTES:

—— , 1. *DETAILS AND ELEVATIONS ADDED BY M & E,
FIELD SURVEY, SEPTEMBER 11, 1978.

2. BENCHMARK ESTABLISHED AT EL. 718.0 AT THE
CREST OF THE SPILLWAY. ELEVATION WAS
ESTIMATED FROM A 01.S.G.S. TOPOGRAPHIC MAP.

Tl 3. REDUCED APPROXIMATELY 50 %
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Plan of
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Section Through West Wall of Spiliway. 8 -idge
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Scale - 8 feet to an inch. Scale B feet fo an inch

HOLDEN RES. NO2

WORCESTER COUNTY COMMISSIONERS
WORCESTER COUNTY ENGINEERING DEPARTMENT
PLAN OF
DAM
ACROSS TATNUCK BROOK
HOLDEN, MASS.
FOR THE CITY OF WORCESTER

AS FILED AND APPROVED BY THE
COUNTY COMMISSIONERS
MAY 88,1900

MARCH MEETING DOCKET 31
SCALLS AS NOTED

e - €- 08
TRACED BY: Z/( Fnnnmn g d € ¢ DAM NQ. 21-02

Scale- 20 feet 1> an inch. TRACING CHECKED BY: JD M 1-2-37

Profile Through Spillway

. Lo Marden: . county Encinezr

FIGURE. B-2
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NOTES:

1. *DETAILS AKD ELEVATIONS ADDED BY M & E,
FIELD SURVEY, SEPTEMBER 11, 1978.

2. BENCHMARK ESTABLISHED AT EL. 718.0 AT THE
GREST OF THE SPILLWAY. . ELEVATION WAS
ESTIMATED FROM A U.S.6.S. TOPOGRAPHIC MAP.

3. PLAN REDUCED APPROXIMATELY 50 %
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PLAN OF
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"ON HIOAYHASHEY NHITOH

Wvya 2

. | |

TOWN OR CITY Ay NEN
Worostor
wocarion  Near Worcester C. L.

DESCRIPTION OF DAM

e Laritt- Core Way

Length . . ém:

Helght R . é-o.

Thicknsss top 24 K
" bottom ZOO'

Downstream Slope’ 2/

Upstream " ‘ ) 2;‘/ YV Dr)
557

Lenpth of Spillw;y o . ]
Size of Gates 3"30"/0l -5
Location of Gates /777 m.- A_OU Je /.-/'q Ve Sp///Wd
Flashboards used . /VO /{(‘i
Width Flashboards or Gates X
Dam designed by JYorresier Loty Lnguces,
"  constructed by : )
Year constructea

GENERAL REMARKS

“Owyer (7. WOrt@ster WatersJesss/
: £, 7

/n?r ar. (4 192F =~ L.O. Materr. |
l,/? L 29, FL53 ~May 8, /9s- March Mg
oo. : _
Second lnspection May 7, /927 L0 Mardey
~Third - Dec. 7 1928

- Nov. 19, r9297 * ™
2k JFFZ 0 e

DECREE NO. JF//

) DESCRIPTION OF RESERVOIR & WATERSHED
Namo of Main Stream

U any other Streams
Length of Watershed

Width *

Is Waltershed Cultivated
Percent in Forests
Steepness of Slope

Kind of Soil

No. of Acres in Watershed

Length of Resetvoir

Wieth ¢

Max Flow Cu F? per Sec.
Head or Flashboards-Low Water
) i _Hig.h 7]

- . - N = . /
Sept 10, 1925 - LO. Mardn.
//?J,Dcc/ca’-‘ Dec. 27, 19Fo0- L4
T n ‘

" L Goodole & Lingley

f" A
0o M‘gf 26,/93741‘&‘!}’05’0/5?&-—1936 Flooé T21.8 2. Oabeve cresto

* Reservoir

oamno.  21-02

PLAN NO.
C.C.DOCKET NO,

Talnuchk =7 Tatnvei Brook.

y Troced by: L.C. Farrar
Checked éy,‘ L. O Marden

5.2 &BM

52.¢.

GENERAL REMARKS

Jooord
P2e. 7, /942 - L, o./'ﬂ JEC,
.5:-/,/:' l, 1732~ Loy f!/Z-”? .
& Starbacd

.
&

~”

Dam

Zetiuiery (fvzlv oS
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*ON HIOAYESHY NHATOH

HYg ¢

//).;0cc/cd Nov. 18 1947 £ frry- //4'/0’ & £ opg
Jan 7 /152 /#Jpof?/rcjt;(/c)’c/‘ff?éerq/

M% 25 %0 Loag. -

~

- i
2/—0L




- . Keev - '
. - — ( . )
c D of W, 1720774 q\ Fre S
INSPECTION REPORT -~ DANLS AIID RESERVOIRS
1, Location: City/Townédr ///(“/4/ an No 3"/¢"/3'?“"0,2—-
" Name of Dan 7&;A£%5@{z§%”52 7}?LA2— Inspeci&é b Zg;iﬁ)éﬂjaf§ :

2, Owner/s: per: Assessors Prev, Inspection

Reg. of Deeds Pers. Contact P”’f/ '

1.6/7'}/ AL K//p/?(' /:;zﬂﬂjg/7;-j/:/2/ Chuprl Cory JUanh SR

Name’ St. & No, City/Town State Tel, Nos
2. ’

Name Ste & HOe City/Town State Tei, No.
3. N —

Name St. & Ho. City/Town State Tel, Ho,

3., Caretaker (if any) e.g. superintendent, plant manager, appointed
by absentee owner, appeinted by multi owners,

Name: St, & No.:

City/Town: State: Tel. Moot

4, No, of Pictures taken/dﬂ4>b4§az

5., Degree of Hazard: (if dam should fail completely)®

1, Minor 2, loderate -
3. Severe L’/”’ 4., Disastrous

* This rating may change as land use changes (future development)

Manual 5’/”/

Operative e yes;

No.

’ 6. Outlet Control: Automatic
i
!

Commentss . /
by :@éﬁﬁrez Le el A SPIULAY conTrolled

.7, Upstream Face of Dam: Conditiéz:///,//,"
le. Good 2. Mincr Repairs

4. trgent Repairs

3, Major Repairs

.Tgiommentsz Co?ﬂ/’/&f(’-'/}/ c/e/:{/‘{ gf B [/54 e/ of'é 2./7
Rotw #4 Covpi7¢on) exce //e/J Fan

B-6



e DAL NS T/ ¥ [FHTZ

8. Downstrear Face of Dy
Condition: 1. Good 2. Mlnor Repairs
3. Major Repairs 4. Uxgent Repairs

Comments: &M/D/é T'-é/y C../e—Q/% o 7[’ Zieus }x’ 9 7—[‘2@65-

9. Emergency Splillway: /l/@/l/‘a

Condition: l. Good 2. Minor Repairs

3¢ Major Repairs 4, Urgent Repalirs

Comments. T/Q_ ‘@X/‘JT//J& \5/0///504"1/ /‘?/7?&/7“/2.5
To Be Arple

10, Water Level at time of inspection: 2. ft, above &~ below

top of dam principal spillway &
other
11, Summary of Deficiencies Noted:
Growth {Trees and Brush) on Embankment,//
Animal Burrows and tlashouts ~ ) E
Damage to slopes or top of dam /'/”’/Jf[ '

/;{’;/

ks i
A ST

Cracked or Damaged Masonry /.2~

Evidence of Seepage

7

for
Evidence of; Pijaing 4/{-. o f AJ =0
<

Erosion A/ 7!

Leaks A/ 0 L~

Trash and/or debis impeding flow ./[/ﬂ/tff,\

Clogged or blocked spillway A/(")/f"’f‘(f—

Other /Va




-3- DAk NO T /)3~ D
2. Remarks & Recommendationss (Fully Explain) T
7 his dam 1s I ex cellew 7 coidpDyrion) v
IS Wetl g st rIfED by the Eiry of Whrceste?
..-TT. 15 W Meed of No REPRIRS AT pReses7:

13, Overall Condition;//’,,-

1., Safe

2, Minor repairs needed

3. Conditionally safe -~ major repairs necded __

4, Unsafe

5, Reservoir impoundment no lenger exists (explain)

Recrmmend removal from lnspection list

B-8



il

Al -~
DESCRIPTION CF DAM
DISTRICT 3

Submitted by /i pr/f/cﬂf? S Dam No. L?«-/#*/f?’%“ o2

Date {/2_9 /73

1.

3.

4.

S

6.

T

8,

9.

£/ Town /914/4 o/

Name of Dam %/Z/ﬂ,{/ /?é..s A 2

Locatioent Topo Sheet No. .2-4/)

Provide BL" x 11" in clear copy of topo map with location of
Dam clearly indicated,

Year built: Year/s of subsequent repairs

Purpose of Dam: Vater Supply el Recreational
Irrigation ‘ ‘ Other
Drainage Area: //' 4 sq. mi, ' acres
Noxmal Ponding Area: S acres} Ave, depth
Impoundpent: galse; acre ft,
Ne. and type of dwellings located adjacent to pond or reservoir

’lo
A'/;"—"t e .. summer homes, etc.

!
s
Dimensions of Dam: Length L2 0 Max. Height VAZ R

’
Slopess Upstream Face RS A

- !’
Dovinstream Face 2 :-7-

#idth across top Z ZI

Classification of Dam by Material:

Earth / Conc, Masonry Stone lasonry /

Timber Rockfill / Other )

Lo LDescription of present land usage downstream of dam:
2 &l
\ % rural; K’, % urban,

B, Is there a storage area or flood'plain dounstresm of dam which
could accomodate the impoundment in the” event of a complete
dam failure? yes no » :




DAM RO. O =~/Y~ /3 -2

10, Risk to life and property in event of complete failure.

No. of people Leos ? .
-y 7 ‘
No. 0f homes Hio L .
No. of Businesses pN -'-f .
No. of industries At nL” e« Type .
. ~ AT, ], GHI
No. of utilities < o Type Elecs, Fotwmrl
Railroads /(/O/UE, .

Other dams Pl .
Other 1-”.-3-'./11/'//) L7 /I (a'/?; , ) ;)V“)'/}(f \//./“x'//

1ll, Attach Sketch of dam to this form showing section and plan
on 8" x 11" sheet,

12. How to Locates / ,
7, : o, /-f/ /4’(,1'5;-4 Aol -;7
/"féw 7# /nu.f f‘;,;/( AL L Sy

‘ \'f/- 7 e Lalers ;"/fa-” ce =

/'\"- \Mr/\/ F - [//ﬂz-
f//t'f L4 /7/4 v "ﬁ"b'r’v’/u,/' A Crer

& . Z}/.fﬂﬂ V’-{v

A
4

xf/"/)/,//.-'-/:: f//“/f.

B-10
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APPENDIX C
PHOTOGRAPHS

HOLDEN RESERVOIR NC,., 2 DAM



NO, |

DOWNSTREAM FACE OF DAM

NO. 2 GATE HOUSE



NO. 3 UPSTREAM VIEW OF SPILLWAY, FROM
LEFT ABUTMENT




NO. 5 GRANITE WEIR AND FLOOR OF SPILLWAY

NO. 6 BRIDGE OVER SPILLWAY CHANNEL;
VIEWTOWARD RIGHT ABUTMENT

=3



NO. 7 DOWNSTREAM CHANNEL OF SPILLWAY

NO. 8 DOWNSTREAM CHANNEL OF SPILLWAY,
AND STILLING BASIN



APPENDIX D

HYDROLCGIC AND HYDRAULIC
COMPUTATIONS

HOLDEN RESERVOIR NO. 2 DAM
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(I) Test Froed ,100qear Stovm € Stovade Functivdy

[ =
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2= FPonrdisy Area: 0076+ 0,203 = 0.279
" Swawp(s) Area ! 0.06G

Total Area /%md(:)éjwampff).‘ ©.3349 .

oy ' 00 3
%Pa-.\dg szws-: —5-:%—;- = 6,6‘70

3- Tatnuelk Bresl — 49, ¢
Scod+ RBroot - 97,4 ‘S-“"‘f Aue Slape = 59,

4-Usiwa C.o Coe vy £ﬂ Peal Flow, Fulo y’, chowe avtdl
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Fore Stovage
The Feud avea s 0076 55, mi, ot elev 7!9 :
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METCALF & EDDY, ENGINEERS

Project NCL'{' k?ufew Of Uc’u Fed Da S Acct. No. 603 e Page 2' of 4‘

subecr Wovcester County Ayea  compa oy _hES SNEEIET
Detail HCL‘DEU EE SERUOIQ Nd Z Ck'd. By MmLL Date 1\ '/"‘l : ik

@ D!SC.LIQVQKZ /Rja%wlc}-s
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Project A/Q_‘{' QCUN’W ”‘ How Fed Dams Acct. No.
Wovecsfen Mess, Dea

Wy

Yo

Subjec
t:tet;ut HoOLDEN RESERVNR No [A
e __,[ - ! —— T
. | ‘ - | i
@ Fﬂl/ e a/ Dann
- ﬁai failore Flow
| Pownd Elevalion -

.'T_'e Eleua.-#—:on —_—

w—
-

\5‘86 q Page 4 of 4_
Comptd. By LEDR Date ”,/_3/78
Ck'd. By DAL Date WAL
R
} ]
-
‘724 (DCUM 0\1443:)

675 (Topof Ledse’)

DamLemﬂ{—t 5ubJ ect 1o Breu_Acu:)

29’

4a°7(/q2) -76::?

= /92 (hatf bt )

QP = 168 Wy (1) = /ae(-;o.y)(z?) = 20/00 ¢fs.
f51‘ora.qe Volows Released? , ‘
S{'or e Aboue Spillw - 294 deve {u? ; ™
S{‘oro_ﬁ{_ Belows Sl;'“w - 7927 " (n;?ln?:nb‘;’of;pw* Ld)

,.:s

I‘————‘-&‘ﬁ;._,-l

™

31‘1‘\/ Q

4 4% 5'Y§ 2700

e I1086 7.3 7900
.8 1920 §¢ |leev
lo 3evv. 0.2 Z0700

§.< 217 92

(4900

Tiwe '['o Dram !
43560

Toted $fo rage

Chaweel L_&Q&Mh cs

(fod1)

——
-

[- 2T~

R’:‘:—,';_t.a_ ‘,f-'t=30¢31

2600 (4)(20100)

""f?'e'ar,ﬁ 1 51 H’ou.!u?‘s

D-4

Ztav(t*rao-)]

Ze l
> 7 20,02 , 1= 0,06, V=35 R4

Q—;'Zo!oo[!- CIIRGTS : (TG00
Vil. - zvoo ( 1910} - 1*1w(razo+zquo\
ol 43c00e VJ 7_(435‘ o
(P 2&!90[1 {oq’ : /79&0%
Dept. == &' Vel 2 9 £ps
= [, 3 UHoves. o0 79 Minode s

14



APPENDIX E

INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS

HOLDEN RESERVOIR KOC.

2 DAN



Bl INVENTORY OF DAMS IN THE UNITED STATES

® ®

o @ O 60 6 O & 0] - 0]
NENTITY L cor LATITUOE JLGNGITUDE | REPORT DATE
STATE NUMBER [W!SIBN[ STATE ‘couunr DiST, | STATE, COUNTY mst.q NAME WORTH) | WEST) | pav Mo |va
M I fvand | ) L
4| 619 NED MA[nET 02 HOLDEN RESERVOIR NO 2 DAM uzy7,8 7152,0f 23NOVTSB
- @ @
POPULAR NAME NAME OF IMPOLNDMENT
@ ® @ @ @ ®
. NEAREST DOWNSTREAM DisT
REGHINBAS] RIVER OR STREAM CITY ~ TOWN - VILLAGE FROMOMM  POPULATION
a1 06] TATNUCK BROOK WORCESTER 0 1712300
— @ @ ® ?‘@ 6] @ @
YEAR AL "'gg‘“" IMPOUNDING CAPALITIES ,
TYPE OF DAM LOMPLET ED PURPOSES H%’él—;i HEIHT ﬁéﬁf_‘_‘é’ﬁ (A’%%‘%KEEW— DIST Owk FED R PRV/FED
RERACIPG 1900) 8 48 48 1091} 197 |NED N N N
@
REMARKS
L C N C ® o ® ® o & &6 & 6 & 6 & @
0/5|  SPILLWAY AARIMUM VoL L e OWER CAPACITY NAVIGATION LOCKS |
HAS| SR Jrved WIHTF] ~ e (cv) L Rl Ikl ) 3 bl S TS Al 15 AT A NS A R
¢ S35, W 44 1839 5830¢
® i
- ©® @ o
OWNER ENGINEERING BY . CONSTRUCTION BY
Teem——
CITY OF WOHCESTER UNKNOWN UNKNQWN
@® ® @ o
REGULATORY AGENCY -
DESIGN CONSTRUCTIGN OPERATION MAINTENANTE
NONE NONE NONE NDNE
@ 9 ®
INSPECTION DATE
INSPECTION BY DAY {0 | YR AUTHORITY FOR INSPECTIDN
HETCALF 4 EDDY, INC, 13SEPTSH PUBLIC LAw 92m=347
o (€]
REMARKS 7

3C8 a

N

VER/DATE

uDEC7&



